
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240425978 Volume 6, Issue 4, July-August 2024 1 

 

Blockchain-Based Formal Model for Food 

Supply Chain Management System  
 

Arpitha D1, Harish T.A2, Shantala C P3 
 

1M.Tech Candidate, Department of Computer Science and Engineering, Channabasaveshwara Institute 

of Technology, Gubbi 
2Assistant Professor, Department of Computer Science and Engineering, Channabasaveshwara Institute 

of Technology, Gubbi 
3Professor and Head, Department of Computer Science and Engineering, Channabasaveshwara Institute 

of Technology, Gubbi 

 

Abstract 

Food safety problems have drawn significant interest after the detection of numerous cases of food 

poisoning and infection. This poses critical threats to public fitness and infrastructure and makes 

damaging effect on social balance. On this scenario, food safety management plays a important position 

in attaining social stability. in recent times the food deliver chain is suffering with issues like fraud and 

corrupt sports. tracking and controlling all the sports involved in the meals chain is a very risky 

technique. This kind of monitoring is likewise high priced because it's miles a big scale network. Block 

chain generation sticks out as a way to assure immutable and obvious chain of processing and tracing 

each step of the deliver chain on the person food processing stage. This paper depicts the green use of 

block chain for meals safety. Block chain’s superior features make it capable of offering a basis for 

complete traceability of food merchandise, from its raw nation to final kingdom and make sure higher 

overall performance and protection and also ensures the information located in block chain guarantees 

the meals safety requirements. 
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1. INTRODUCTION 

The meals tracking machine permits the supply chain to measure the level of protection of perishable 

meals products, tracing the journey from in which they are grown, treated, or stored and underneath 

what conditions they're transported or processed, for this reason leading to the improvement of a 

transparent and authentic chain of data of the meals surroundings. in the food industry, the provenance 

and traceability of statistics helps to enhance the first-rate as well as the protection of food. 

at the same time as blockchain technology is incredibly a new era, interest in the use of the 

technology in organizations and the improvement of use cases is growing exponentially .on this method, 

blockchain era can offer a way to gain the immutable garage of statistics which can lessen the need for 

0.33 celebration verifications . Non-involvement of 1/3 celebration engagement can be helpful for 

agencies and customers inside the contemporary complex deliver chains within the technology of 

industry four. zero . specifically, this era has a extra viability in the food enterprise, as it can help to 

reduce the food loss alongside international supply chain tiers, screen temperature variation at some 
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point of the shipping, increase transparency of food procedures, and so on. except traceability, the 

implementation of blockchain generation can help to lessen labor prices and different operational 

expenses whilst lean and automatic methods are in exercise. keeping protection and first-class alongside 

the food supply chain has end up a giant mission . some of the advantages of blockchain based totally 

supply chain consist of improved deliver chain decision making, sourcing, stock monitoring, 

transparency, and visibility. these blessings not best improve supply chain operations however lessen 

value and time. there is many methods to ensure the exceptional of the food the customer receives. one 

in every of them is the manner authorities tags them or stamps them. the other manners are certification 

which commonly appears in the sticker of the packaged item. But these certifications even though make 

sure the reality that they have got met authorities requirements, it has come below the notice that many 

meals products have escaped the government radar and changed into handiest taken lower back after 

numerous law suits. food merchandise like Maggi, or maybe a few different merchandise that comes 

under cosmetics, personal hygiene products like shampoos and so on., has come into the scene only after 

it’s wide spread market distribution. 

 

2. LITERATURE REVIEW 

food excellent and protection is turning into more and more essential, and failure to enforce rigorous 

monitoring and traceability strategies can lead to infection and extreme reputational harm to an 

organisation. currently, numerous food chains had been subjected to safety scandals, including the 

horsemeat scandal, the peanut butter salmonella outbreak, and so forth. If clients can't be positive that 

the food they are consuming is secure and has been authentically sourced, they are probably to store 

some place else, that may have a profound impact on a commercial enterprise’s backside line. 

maintaining food protection and presenting the purchaser with the right pleasant meals is a widespread 

undertaking. The main difference between a meals supply chain and the other supply chains is the 

exchange in quality of the food material among the point of origin and the factor of intake. thus, food 

merchandise want to be traced at some point of the supply chain to make certain that issues regarding the 

right excellent, starting place information, and transparency- and tracing-associated troubles are 

managed. 

Related work: 

make a contribution to best assurance of objects has been growing progressively in latest years. on this 

phase, the related works on conventional food tracking and block chain technology’s role in traceability 

is reviewed. 

 

A. Using block chain with EPCIS 

a good way to song and to prevent meals safety problems effectively, blockchain can be used. it is a 

promising era for meals protection traceability because it's far comfortable, tamper proof and immutable. 

In some works like, EPCIS brief for EPC statistics services is used along side block chain to keep away 

from and solve the hassle of statistics explosion, data sensitivity trouble and believe switch. truly it is a 

collaborative model along with on-chain and rancid chain information to 

improve the performance. here the EPC community is used within the off-chain 

module while a smart contract is used inside the on-chain module. 
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B. Food quality assurance using block chain 

it's far a high-quality tracking device where block chain together with device studying is used. 

This machine has the traits of high automation and high reliability in which machine gaining knowledge 

of is used for predicting the pleasant. The information is saved inside the block chain with the assist of 

a smart agreement after every degree. Then the information is compared with one another. The fine of 

the material especially aroma is evaluated by means of the PCA approach. Then the 

texture gets evaluated by the HCA technique. 

C. Motivation of this work 

As visible within the related works phase, there are numerous papers focusing at the traceability. 

This paintings pursuits to layout an optimized tracking network for 

the law of food protection and additionally to comprise block chain for traceability but additionally on 

how those technology may be merged to make certain first-class of the objects being furnished. it 

is an try to tackle a few key troubles indexed beneath. 

• a way to make certain the first-class via the use of block chain? 

• how to deploy it inside the real state of affairs? 

how to ensure first-class and monitoring however retaining facts explosion low 

Blockchain Technology: 

Over 10 years of experience in the use of blockchain era is in separably related to the history of 

the digital currency Bitcoin, created by means of the mysterious Satoshi Nakamoto. however, the idea of 

block chain generation itself become already described in 1991 book imparting a way to the arena, 

which turned into to digitally mark documents, stopping them from being altered or falsified. 

Blockchain – a block chain – is a disbursed database working in a fixed of interrelated nodes 

(customers) in which facts (statistics) about diverse styles of transactions and operations can 

be registered and stored . Blockchain technology creates, in reality, 

a virtual ebook that information economic events, or instead character operations all 

through the entire market chain. The records of the transaction is stored in chronological order and 

made to be had to character stakeholders. In blockchain technology, every block is connected to 

the previous one using a hash (link to the preceding block), and a time stamp (time stamp), which 

defines the time of advent of the shortcut . Blockchain is 

a otherwise dispensed,collective facts base, enabling their collection and communique by registering rec

ords through computers belonging to the identical community. as a consequence, 

blockchain generation essentially creates digital recording ebook. each transaction information is stored i

n chronological order and made available to taking part entities. every transaction located within 

the book is proven by using machine participants. A unmarried trans motion is a block, and a series of 

recorded transactions form an inseparable block chain. while you region in formation in a block chain, 

it becomes indelible. that is because of the truth that every block includes the give up of 

the previous block, therefore enabling them to be blended into a blockchain. The system of registering 

and validating transactions takes place without regarding events or 0.33 par ties. Nodes validating 

blocks need to find proof of labor, i.e. remedy the equation whose problem is regulated by means 

of the followed algorithm. thanks to those solutions, 

blockchain technology ensures safety of statistics trans task as well as reliability and correctness 

of records. each transaction and its associated fee is visible to everyone who has get entry to to 

the gadget. 
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3. METHODOLOGY  

A.User requirement  

The food protection machine have many individuals who're grouped in 

particular into 3 instructions viz. stop patron, distributor, and an administrator. 

Their capabilities, desires and roles are in brief summarized below: 

give up consumer: they may be the people who are recipients of 

the company furnished via using machine. They with the aid of and massive involve the stop patron who 

buys the meals item there are various methods to put in force the part of getting the 

product’s identity wide range. The call for of an stop patron is as a manner to view the route. 

Distributors: 

within the typical deliver chain, the product starts 

offevolved its adventure from producers to different organisations concerned in the chain 

and finally to vendors and then to stores 

• A area indicating the address to which the product is to be transferred. 

•    A area to put in writing down if the great of the product has been maintained at that degree. 

• A discipline for marking the value added which may be used to estimate the rate. 

The role of the distributor is to fill down these fields and initiate the transaction 

to document the switch of the token. 

Administrator: 

someone or organization of humans must be chargeable for the periodic renovation of 

the network and treatment any technical problems. similar to a information base administrator, a block 

chain administrator is answerable for without delay interacting with the block chain. The demands of the 

administrator incorporate the maintenance of the block chain. 

B. System requirements: 

The system mentioned need to be capable of satisfy the subsequent necessities: 

• Fetch the records - read the block chain and take facts that corresponds to the state of affairs. 

• make sure the records is seen most effective to the authorized humans while needed - even though 

it  public,is all through massive scale deployment of system it is probably needed to conceal statistics. 

Hiding right here implies to show most effective what’s needed whilst ever wished. 

• ensure the integrity of the information -here, information can be entered wrongly after which re-

entered. In the sort of case, the incorrect data stays inside the block chain due to the fact no statistics is 

ever erased from the block chain. however at the same time as fetching the records, 

the system desires to make certain that most effective the proper statistics is fetched. 

• Inter active viewing–The statistics fetched should be simulated within the the front-end 

in a way apprehend capable of the purchaser it relevant details. 

C. System architecture: 

The interface is for now finished the usage of the IDE known as remix. This UI may be used to at 

once have interaction with the lower back end to simulate the running of switch of the objects. The 

transfers are stored inside the block chain permanently and can be retrieved whilst wanted via JavaScript 

to show it within the client UI. 

The consumer server includes 3 important modules: 
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Info extraction module: This module specifically is used to select out the important statistics based 

totally at the food product id. The records what is needed is extracted through java script .This 

module can be customized primarily based on enterprise needs. In other phrases, priorities 

of humans range consistent with place. 

View module: This module is answerable for offering the information in a nice way. This module is 

an superior version of the previous module as those offers with customization of 

view information. usually in real existence, the adventure for most food objects could be 

very huge and showing all of the min a screen may be clumsy. 

Block chain module: this is designed to hyperlink the client machine with the blockchain 

server that's normally hosted in many server computer systems. It is through is portal 

the information is asked or queried. 

The distributor-node server consists of five modules.  

Chain module: This module deals with the upkeep of the blockchain.it's miles used 

to provide options for individuals to both act as a full-time node or a element- time node. it's miles used 

to allow the access and exit of nodes. on every occasion a brand new node(say producer) comes 

into enterprise, it have to take delivery of a desire on its contribution to the protection of the database. 

Transfer module: this is the module that includes the logic of this system that does transfer of 

product gadgets. The node which may be manufacturer, distributor or all of us within the chain 

can provide their deal with and the cope with to which they intend to transfer the records and the execute 

it. 

Acceptance module: this is the module that is used by the receiving node to just accept the object. If 

the item transferred in gadget’s good judgment the usage of transfer module isn't customary with the aid 

of the supposed recipient, the transaction can not be stated as finished. The node 

which receives the item receives a spark off along side it to authorize the reception of the stated object.   

Integrity Assurance module: This module is used to get details concerning the houses bearing on the 

product being passed. The sender can upload details regarding the residences inclusive 

of chemical ingredients, bodily elements, look, texture and many others. This form usually depends at 

the food product being passed and needs to be tailor made for each kind. For simulation functions, 

a shape which includes fields can be created after which in comparison with the norms issued by means 

of food safety requirements. handiest if the input values adhere to the norms, the object will 

be frequent into block chain.  

Transaction module: on this module, the switch module and popularity module 

are concurrently checked and if values back from each are actual, the transaction may be finalized and 

tagged as entire. this may ensure there may be no ambiguity in the direction and 

if whatever goes incorrect, it’s clean to music at which node the product turned into behind 

schedule procurement. This module is important as such detail is of very a good deal importance to 

the authorities. 

 

4. CONCLUSION 

This paintings focuses on the solving a number of the problems with traditional meals traceability 

gadget. it can be noticed that diverse tries by way of many students have been made with reference to the 

same and whenever a brand new hassle is solved. on this system, the problem of making sure integrity to 

the facts entered in to the block chain ledger is solved. simply because there may be information in block 
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chain, it doesn’t make sure that the food product has met the satisfactory requirements and retaining all 

styles of facts could create information explosion. subsequently, on this gadget records is thoroughly 

checked either manually or thru computerized checking before importing it into the chain. This step 

depends at the object being processed. To conclude, a decentralized machine based totally on block 

chain changed into designed and transactions have been secured the usage of clever agreement. via the 

comparison with the cutting-edge systems we arrived at a end that our device not handiest tracing the 

food however additionally ensuring overall performance in tamper-proof, privateness protection 

,diploma of centralization and quantity of on chain records. additionally we reduced the fee of the 

traceability gadget. Our gadget is essentially customer oriented. It allows the purchaser to get the course 

of the meals from the start to stop. 
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